DESCRIPTION 



Data broadcast reproduction controller, method for 
controlling data broadcast reproduction, data broadcast 
5 reproduction control program and recording medium recording 
the same 



Technical Field 

The present invention relates to a data broadcast 
10 reproduction controller, a method for controlling data 
broadcast reproduction, a data broadcast reproduction 
control program, and a recording medium recording the same. 



Background Art 

15 In the digital broadcast service, data broadcasting is 

available along with television or audio broadcasting. A 
data broadcast reproduction controller for recording and 
reproducing data broadcast has been developed (JP 
2001-257989 A, for example) . 

20 The data broadcast reproduction controller has 

functions of receiving data broadcast and recording data 
content of the received data broadcast, and also reproducing 
the recorded data content of the data broadcast. 

With such a data broadcast reproduction controller, the 

25 data broadcast can be special-reproduced, such as 
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fast-forwarding or fast-rewinding. As a method for the 
special-reproduction of pictures, a method has been 
proposed, for example, in which only an I-picture is detected 
from a video stream for frame advance of still pictures. 
5 In the special reproduction of data broadcast, however, 

the control information related to data broadcast is missing 
from a TS (Transport Stream) packet. For this reason, after 
the special reproduction of data broadcast, it is necessary 
to reboot the data broadcast in order to reacquire the data 

10 content thereof. 

One possible approach for this is to control the 
reproduction of data broadcast, by utilizing the version 
information of data broadcast described in SIT (Selection 
Information Table) of a partial TS packet. The cycle of 

15 delivering SIT, however, is as long as about three seconds, 
so that it is insufficient to control the reproduction of the 
data broadcast after the special reproduction. 

As stated above, in the conventional data broadcast 
reproduction controller, the data broadcast is rebooted for 

20 each special reproduction, so that after special 

reproduction, the data broadcast is reproduced again from its 
beginning. Therefore, in order for a user to view a 
continuation of the data broadcast that he or she has been 
viewing before the special reproduction, he or she needs to 

25 perform again, at the end of the special reproduction. 
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operation procedures that have been done before the special 
reproduction. The user cannot view the data broadcast during 
the special reproduction of the data broadcast. 

It is also necessary to reacquire the data content of 
5 data broadcast when the user switches a receiving channel to 
another one, and then returns the channel to the original one 
while receiving a particular channel of the data broadcast. 
Therefore, for the user to view a continuation of the data 
broadcast that he or she has been viewing before switching 
10 a channel, the user is required to perform again the operation 
procedures done before the switching of the channel. 

Disclosure of Invention 

It is an object of the present invention to provide a 

15 data broadcast reproduction controller, a method for 
controlling the reproduction of data broadcast, a data 
broadcast reproduction control program, and a recording 
medium recording the same enabling the data broadcast that 
has been viewed during first reproduction to be continuously 

20 viewed during second reproduction. 

It is another object of the present invention to provide 
a data broadcast reproduction controller, a method for 
controlling the reproduction of data broadcast, a data 
broadcast reproduction control program, and a recording 

25 medium recording the same enabling the data broadcast that 
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has been viewed during first reception to be continuously 
viewed during second reception. 

A data broadcast reproduction controller according to 
one aspect of the present invention for controlling the 
5 reproduction of data broadcast including one or more data 
contents, comprises: a receiver that receives data content 
of data broadcast and related information attached to the 
data broadcast; a first storage that stores the data content 
of the data broadcast received by the receiver; a reproducer 

10 that reproduces the data content of the data broadcast stored 
in the first storage; a control information creator that 
creates control information for identifying the data content 
of the data broadcast based on given information included in 
the data content of the data broadcast received by the 

15 receiver or reproduced by the reproducer and/or the related 
information; a second storage that stores, during first 
reproduction by the reproducer, the data content of the data 
broadcast acquired from the first storage and control 
information corresponding to the data content; a determiner 

20 that determines, during a second reproduction by the 

reproducer, whether or not the control information stored in 
the second storage and the control information corresponding 
to the data content of the data broadcast to be reproduced 
coincide with each other; and a controller that controls the 

25 reproducer to reproduce the data broadcast, using the data 



4 



I I 



content stored in the second storage,, when the determiner 
determines that the control information stored in the second 
storage and the control information corresponding to the data 
content of the data broadcast to be reproduced coincide with 
5 each other. 

In the data broadcast reproduction controller according 
to the present invention, the data content of data broadcast 
and the related information attached to the data broadcast 
are received, and the data content of the received data 

10 broadcast is stored in the first storage. In addition, the 
data content of the data broadcast stored in the first storage 
is reproduced. Based on the given information included in 
the data content of the received or reproduced data broadcast 
and/or the related information, the control information for 

15 identifying the data content of data broadcast is created. 

During the first reproduction, the data content of the 
data broadcast acquired from the first storage and the 
control information corresponding to the data content is 
stored in the second storage. During the second 

20 reproduction, it is determined whether or not the control 
information stored in the second storage and the control 
information corresponding to the data content of the data 
broadcast to be reproduced coincide with each other. When 
the control information stored in the second storage and the 

25 control information corresponding to the data content of the 
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data broadcast to be reproduced coincide with each other, the 
data broadcast is reproduced, using the data content stored 
in the second storage. 

In this manner, during the second reproduction, the data 
5 broadcast is reproduced using the data content of the data 
broadcast stored in the second storage, so that a user can 
view the data broadcast he or she has been viewing during the 
first reproduction continuously during the second 
reproduction . 

10 The control information creator may create control 

information based on given information included in the data 
content of the data broadcast received by the receiver and/or 
the related information, and store the created control 
information to the first storage. 

15 In this case, the control information is created based 

on the given information included in the data content of the 
received data broadcast and/or the related information, and 
the created control information is stored in the first 
storage • 

20 The control information creator may create control 

information based on given information included in the data 
content of the data broadcast received by the receiver and/or 
the related information. 

In this case, the control information is created at the 

25 time of a change in at least some of the information of the 
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received data broadcast or at given update timing. 

The control information creator may store, during the 
first reproduction by the reproducer, the data content of the 
data broadcast acquired from the first storage and the 
control information corresponding to the data content into 
the second storage. 

In this case, during the first reproduction, the data 
content of the data broadcast acquired from the first storage 
and the control information corresponding to the data content 
are stored in the second storage. 

The determiner may determine, during the second 
reproduction by the reproducer, whether or not the control 
information stored in the second storage and the control 
information stored in the first storage coincide with each 
other . 

In this case, it is determined, during the second 
reproduction, whether or not the control information stored 
in the second storage and the control information stored in 
the first storage coincide with each other. 

The control information creator may store, at the time 
of a change in at least some of the information of the data 
broadcast reproduced during the first reproduction by the 
reproducer, the data content of the data broadcast acquired 
from the first storage and the control information 
corresponding to the data content into the second storage. 



In this case, when at least some of the information of 
the data broadcast reproduced during the first reproduction 
has changed, the data content of the data broadcast acquired 
from the first storage and the control information 
5 corresponding to the data content are stored in the second 
storage . 

The determiner may determine, during the second 
reproduction by the reproducer, whether or not the control 
information stored in the second storage and the control 
10 information stored in the first storage coincide with each 
other . 

In this case, it is determined, during the second 
reproduction, whether or not the control information stored 
in the second storage and the control information stored in 
15 the first storage coincide with each other. 

The control information creator may, during the first 
reproduction by the reproducer, create control information 
based on given information included in the data content of 
the data broadcast acquired from the first storage and/or the 
20 related information, and store the created control 
information into the second storage. 

In this case, during the first reproduction, the control 
information is created based on the given information 
included in the data content of the data broadcast acquired 
25 from the first storage and/or the related information, for 
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storage into the second storage. 

The control information creator may store, at the time 
of a change in at least some of the information of the data 
broadcast reproduced during the first reproduction by the 
5 reproducer, the data content of the data broadcast acquired 
from the first storage and the control information 
corresponding to the data content into the second storage. 

In this case, when at least some of the information of 
the data broadcast reproduced during the first reproduction 
10 has changed, the data content of the data broadcast acquired 
from the first storage and the control information 
corresponding to the data content are stored into the second 
storage . 

The control information creator may create, during the 
15 second reproduction by the reproducer, control information 
based on given information included in the data content of 
the data broadcast acquired from the first storage and/or the 
related information, and the determiner may determine, 
during the second reproduction by the reproducer, whether or 
20 not the control information stored in the second storage and 
the control information created by the control information 
creator coincide with each other. 

In this case, during the second reproduction, the 
control information is created based on the given information 
25 included in the data content of the data broadcast acquired 
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from the first storage and/or the related information, and 
it is determined whether or not the control information 
stored in the second storage and the control information 
created by the control information creator coincide with each 
5 other. 

The second reproduction may include reproduction at a 
different speed from that of the first reproduction. In this 
case, the user can view, during and after special 
reproduction at a different speed from that of the first 

10 reproduction, the data broadcast he or she has been viewing 
before the special reproduction. 

The given information included in the data content of 
data broadcast and/or the related information may include 
content-reference information described in a data script. In 

15 this case, control information is created based on the 

content-reference information described in the data script. 

A data broadcast reproduction controller according to 
another aspect of the present invention for controlling the 
reproduction of data broadcast including one or more data 

20 contents comprises: a receiver that receives the data content 
of data broadcast and related information attached to the 
data broadcast; a first storage that stores the data content 
of the data broadcast received by the receiver; a reproducer 
that reproducers the data content of the data broadcast 

25 received by the receiver; a control information creator that 
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creates control information for identifying the data content 
of the data broadcast based on given information included in 
the data content of the data broadcast received by the 
receiver and/or the related information; a second storage 
5 that stores, during first reception by the receiver, the data 
content of the data broadcast acquired from the first storage 
and the control information corresponding to the data 
content; a determiner that determines, during second 
reception by the receiver, whether or not the control 

10 information stored in the second storage and the control 
information corresponding to the data content of the data 
broadcast received by the receiver coincide with each other; 
and a controller that controls the reproducer to reproduce 
data broadcast, using the data content stored in the second 

15 storage, when the determiner determines that the control 
information stored in the second storage and the control 
information corresponding to the data content of the data 
broadcast received by the receiver coincide with each other. 

In the data broadcast reproduction controller according 

20 to the present invention, the data content of data broadcast 
and the related information attached to the data broadcast 
are received, and the data content of the received data 
broadcast is stored in the first storage. In addition, the 
data content of the received data broadcast is reproduced. 

25 Based on the given information included in the data content 



of the received data broadcast and/or the related 
information, the control information for identifying the 
data content of data broadcast is created. 

During the first reception, the data content of the data 
5 broadcast received from the first storage and the control 
information corresponding to the data content are stored in 
the second storage. During the second reception, it is 
determined whether or not the control information stored in 
the second storage and the control information corresponding 

10 to the data content of the received data broadcast coincide 
with each other. When the control information stored in the 
second storage and the control information corresponding to 
the data content of the received data broadcast coincide with 
each other, the data broadcast is reproduced, using the data 

15 content stored in the second storage. 

In this manner, during the second reception, the data 
broadcast can be reproduced using the data content stored in 
the second storage, so that the user can view the data 
broadcast he or she has been viewing during the first 

20 reception continuously during the second reception. 

The control information creator may create control 
information at the time of a change in at least some of the 
information of the data broadcast received by the receiver 
during the first reception by the receiver. 

25 In this case, the control information is created at the 
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time of a change in some of the information of the data 
broadcast received during the first reception. 

The first reception may take place before a receiving 
channel is changed, and the second reception may take place 
5 after the receiving channel is changed. 

In this case, the data broadcast can be reproduced, 
using the data content stored in the second storage after the 
receiving channel is changed, so that the user can view, after 
the receiving channel is changed, the data broadcast he or 
10 she has been viewing before the channel change. 

The given information included in the data content of 
data broadcast and/or the related information may include 
content-reference information described in a data script. 

In this case, control information is created based on 
15 the content-reference information described in the data 
script . 

A method for controlling the reproduction of data 
broadcast including one or more data contents according to 
still another aspect of the present invention comprises the 

20 steps of: receiving data content of data broadcast and 

related information attached to the data broadcast; storing 
the data content of the received data broadcast into a first 
storage; reproducing the data content of the data broadcast 
stored in the first storage; creating control information for 

25 identifying the data content of the data broadcast based on 
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given information included in the data content of the 
received or reproduced data broadcast and/or the related 
information; storing, during first reproduction, the data 
content of the data broadcast acquired from the first storage 
5 and the control information corresponding to the data content 
into a second storage; determining, during second 
reproduction, whether or not the control information stored 
in the second storage and the control information 
corresponding to the data content of data broadcast to be 

10 reproduced coincide with each other; and controlling the 
reproduction such that the data broadcast is reproduced, 
using the data content stored in the second storage, when it 
is determined that the control information stored in the 
second storage and the control information corresponding to 

15 the data content of the data broadcast to be reproduced 
coincide with each other. 

In the method for controlling data broadcast 
reproduction according to the present invention, the data 
content of data broadcast and the related information 

20 attached to the data broadcast are received, and the data 
content of the received data broadcast is stored in the first 
storage. In addition, the data content of the data broadcast 
stored in the first storage is reproduced. Based on the given 
information included in the data content of the received or 

25 reproduced data broadcast and/or the related information, 
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the control information for identifying the data content of 
the data broadcast is created. 

During the first reproduction, the data content of the 
data broadcast acquired from the first storage and the 
5 control information corresponding to the data content are 
stored in the second storage. During the second 
reproduction, it is determined whether or not the control 
information stored in the second storage and the control 
information corresponding to the data content of the data 

10 broadcast to be reproduced coincide with each other. When 
the control information stored in the second storage and the 
control information corresponding to the data content of the 
data broadcast to be reproduced coincide with each other, the 
data broadcast is reproduced, using the data content stored 

15 in the second storage. 

In this manner, during the second reproduction, the data 
broadcast is reproduced using the data content of the data 
broadcast stored in the second storage, so that the user can 
view the data broadcast he or she has been viewing during the 

20 first reproduction continuously during the second 
reproduction . 

A method for controlling the reproduction of data 
broadcast including one or more data contents according to 
yet another aspect of the present invention comprises the 

25 steps of: receiving data content of data broadcast and 
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related information attached to the data broadcast; storing 
the data content of the received data broadcast into a first 
storage; reproducing the data content of the received data 
broadcast; creating control information for identifying the 
5 data content of the data broadcast based on given information 
included in the data content of the received data broadcast 
and/or the related information; storing, during first 
reception, the data content of the data broadcast acquired 
from the first storage and the control information 

10 corresponding to the data content into a second storage; 
determining, during second reception, whether or not the 
control information stored in the second storage and the 
control information corresponding to the data content of the 
received data broadcast coincide with each other; and 

15 controlling the reproduction such that the data broadcast is 
reproduced, using the data content stored in the second 
storage, when it is determined that the control information 
stored in the second storage and the control information 
corresponding to the data content of the received data 

20 broadcast coincide with each other. 

In the method for controlling data broadcast 
reproduction according to the present invention, the data 
content of data broadcast and the related information 
attached to the data broadcast are received, and the data 

25 content of the received data broadcast is stored in the first 
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storage. In addition, the data content of the received data 
broadcast is reproduced. Based on the given information 
included in the data content of the received data broadcast 
and/or the related information, the control information for 
identifying the data content of the data broadcast is 
created. 

During the first reception, the data content of the data 
broadcast received from the first storage and the control 
information corresponding to the data content are stored in 
the second storage. During the second reception, it is 
determined whether or not the control information stored in 
the second storage and the control information corresponding 
to the data content of the received data broadcast coincide 
with each other. When the control information stored in the 
second storage and the control information corresponding to 
the data content of the received data broadcast coincide with 
each other, the data broadcast is reproduced, using the data 
content stored in the second storage. 

In this manner, during the second reproduction, the data 
broadcast is reproduced using the data content of the data 
broadcast stored in the second storage, so that the user can 
view the data broadcast he or she has been viewing during the 
first reproduction continuously during the second 
reproduction . 

A data broadcast reproduction control program according 



to still another aspect of the present invention, which is 
executable by a computer and controls the reproduction of 
data broadcast including one or more data contents, allows 
the computer to execute the processes of: receiving data 
5 content of data broadcast and related information attached 
to the data broadcast; storing the data content of the 
received data broadcast into a first storage; reproducing the 
data content of the data broadcast stored in the first 
storage; creating control information for identifying the 

10 data content of the data broadcast based on given information 
included in the data content of the received or reproduced 
data broadcast and/or the related information; storing, 
during first reproduction, the data content of the data 
broadcast acquired from the first storage and the control 

15 information corresponding to the data content into a second 
storage; determining, during second reproduction, whether or 
not the control information stored in the second storage and 
the control information corresponding to the data content of 
data broadcast to be reproduced coincide with each other; and 

20 controlling the reproduction such that the data broadcast is 
reproduced, using the data content stored in the second 
storage, when it is determined that the control information 
stored in the second storage and the control information 
corresponding to the data content of the data broadcast to 

25 be reproduced coincide with each other. 
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In the data broadcast reproduction control program 
according to the present invention, the data content of data 
broadcast and the related information attached to the data 
broadcast are received, and the data content of the received 
5 data broadcast is stored in the first storage. In addition, 
the data content of the data broadcast stored in the first 
storage is reproduced. Based on the given information 
included in the data content of the received or reproduced 
data broadcast and/or the related information, the control 

10 information for identifying the data content of the data 
broadcast is created. 

During the first reproduction, the data content of the 
data broadcast acquired from the first storage and the 
control information corresponding to the data content are 

15 stored in the second storage. During the second 

reproduction, it is determined whether or not the control 
information stored in the second storage and the control 
information corresponding to the data content of the data 
broadcast to be reproduced coincide with each other. When 

20 the control information stored in the second storage and the 
control information corresponding to the data content of the 
data broadcast to be reproduced coincide with each other, the 
data broadcast is reproduced, using the data content stored 
in the second storage. 

25 In this manner, during the second reproduction, the data 
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broadcast is reproduced using the data content of the data 
broadcast stored in the second storage, so that the user can 
view the data broadcast he or she has been viewing during the 
first reproduction continuously during the second 
5 reproduction. 

A data broadcast reproduction control program according 
to yet another aspect of the present invention, which is 
executable by a computer and controls the reproduction of 
data broadcast including one or more data contents, allows 

10 the computer to execute the processes of: receiving data 
content of data broadcast and related information attached 
to the data broadcast; storing the data content of the 
received data broadcast into a first storage; reproducing the 
data content of the received data broadcast; creating control 

15 information for identifying the data content of the data 
broadcast based on given information included in the data 
content of the received data broadcast and/or the related 
information; storing, during first reception, the data 
content of the data broadcast acquired from the first storage 

20 and the control information corresponding to the data content 
into a second storage; determining, during second reception, 
whether or not the control information stored in the second 
storage and the control information corresponding to the data 
content of the received data broadcast coincide with each 

25 other; and controlling the reproduction such that the data 
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broadcast is reproduced, using the data content stored in the 
second storage, when it is determined that the control 
information stored in the second storage and the control 
information corresponding to the data content of the received 
5 data broadcast coincide with each other. 

In the data broadcast reproduction control program 
according to the present invention, the data content of data 
broadcast and the related information attached to the data 
broadcast are received, and the data content of the received 

10 data broadcast is stored in the first storage. In addition, 
the data content of the received data broadcast is 
reproduced. Based on the given information included in the 
data content of the received data broadcast and/or the 
related information, the control information for identifying 

15 the data content of the data broadcast is created. 

During the first reception, the data content of the data 
broadcast received from the first storage and the control 
information corresponding to the data content are stored in 
the second storage. During the second reception, it is 

20 determined whether or not the control information stored in 
the second storage and the control information corresponding 
to the data content of the received data broadcast coincide 
with each other. When the control information stored in the 
second storage and the control information corresponding to 

25 the data content of the received data broadcast coincide with 
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each other, the data broadcast is reproduced, using the data 
content stored in the second storage. 

In this manner, during the second reproduction, the data 
broadcast is reproduced using the data content of the data 
5 broadcast stored in the second storage, so that the user can 
view the data broadcast he or she has been viewing during the 
first reproduction continuously during the second 
reproduction . 

A computer-readable recording medium according to still 

10 another aspect of the present invention in which a data 

broadcast reproduction control program for controlling the 
reproduction of data broadcast including one or more data 
contents is recorded, the data broadcast reproduction 
control program allowing the computer to execute the 

15 processes of: receiving data content of data broadcast and 
related information attached to the data broadcast; storing 
the data content of the received data broadcast into a first 
storage; reproducing the data content of the data broadcast 
stored in the first storage; creating control information for 

20 identifying the data content of the data broadcast based on 
given information included in the data content of the 
received or reproduced data broadcast and/or the related 
information; storing, during first reproduction, the data 
content of the data broadcast acquired from the first storage 

25 and the control information corresponding to the data content 
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into a second storage; determining, during second 
reproduction, whether or not the control information stored 
in the second storage and the control information 
corresponding to the data content of data broadcast to be 
5 reproduced coincide with each other; and controlling the 
reproduction such that the data broadcast is reproduced, 
using the data content stored in the second storage, when it 
is determined that the control information stored in the 
second storage and the control information corresponding to 

10 the data content of the data broadcast to be reproduced 
coincide with each other. 

In the data broadcast reproduction control program 
recorded in the recording medium according to the present 
invention, the data content of data broadcast and the related 

15 information attached to the data broadcast are received, and 
the data content of the received data broadcast is stored in 
the first storage. In addition, the data content of the data 
broadcast stored in the first storage is reproduced. Based 
on the given information included in the data content of the 

20 received or reproduced data broadcast and/or the related 
information, the control information for identifying the 
data content of the data broadcast is created. 

During the first reproduction, the data content of the 
data broadcast acquired from the first storage and the 

25 control information corresponding to the data content are 
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stored in the second storage. During the second 
reproduction, it is determined whether or not the control 
information stored in the second storage and the control 
information corresponding to the data content of the data 
5 broadcast to be reproduced coincide with each other. When 
the control information stored in the second storage and the 
control information corresponding to the data content of the 
data broadcast to be reproduced coincide with each other, the 
data broadcast is reproduced, using the data content stored 

10 in the second storage. 

In this manner, during the second reproduction, the data 
broadcast is reproduced using the data content of the data 
broadcast stored in the second storage, so that the user can 
view the data broadcast he or she has been viewing during the 

15 first reproduction continuously during the second 
reproduction . 

A computer-readable recording medium according to yet 
another aspect of the present invention in which a data 
broadcast reproduction control program for controlling the 

20 reproduction of data broadcast including one or more data 
contents is recorded, the data broadcast reproduction 
control program allowing the computer to execute the 
processes of: receiving data content of data broadcast and 
related information attached to the data broadcast; storing 

25 the data content of the received data broadcast into a first 
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storage; reproducing the data content of the received data 
broadcast; creating control information for identifying the 
data content of the data broadcast based on given information 
included in the data content of the received data broadcast 
5 and/or the related information; storing, during first 

reception, the data content of the data broadcast acquired 
from the first storage and the control information 
corresponding to the data content into a second storage; 
determining, during second reception, whether or not the 

10 control information stored in the second storage and the 
control information corresponding to the data content of the 
received data broadcast coincide with each other; and 
controlling the reproduction such that the data broadcast is 
reproduced, using the data content stored in the second 

15 storage, when it is determined that the control information 
stored in the second storage and the control information 
corresponding to the data content of the received data 
broadcast coincide with each other. 

In the data broadcast reproduction control program 

20 recorded in the recording medium according to the present 
invention, the data content of data broadcast and the related 
information attached to the data broadcast are received, and 
the data content of the received data broadcast is stored in 
the first storage. In addition, the data content of the 

25 received data broadcast is reproduced. Based on the given 

25 



information included in the data content of the received data 
broadcast and/or the related information, the control 
information for identifying the data content of the data 
broadcast is created. 

During the first reception, the data content of the data 
broadcast received from the first storage and the control 
information corresponding to the data content are stored in 
the second storage. During the second reception, it is 
determined whether or not the control information stored in 
the second storage and the control information corresponding 
to the data content of the received data broadcast coincide 
with each other. When the control information stored in the 
second storage and the control information corresponding to 
the data content of the received data broadcast coincide with 
each other, the data broadcast is reproduced, using the data 
content stored in the second storage. 

In this manner, during the second reproduction, the data 
broadcast is reproduced using the data content of the data 
broadcast stored in the second storage, so that the user can 
view the data broadcast he or she has been viewing during the 
first reproduction continuously during the second 
reproduction . 

Brief Description of Drawings 

Fig. 1 is a block diagram showing the structure of a 
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digital broadcast receiver that includes a data broadcast 
reproduction controller according to a first embodiment of 
the present invention; 

Fig. 2 is a block diagram showing the structure of the 
5 input/output information controller in the data broadcast 
reproduction controller of Fig. 1: 

Fig. 3 is a flowchart showing processes by the 
input/output information controller during reception of data 
broadcast ; 

10 Fig. 4 is a flowchart showing processes by the 

input/output information controller during normal 
reproduction of data broadcast; 

Fig. 5 is a flowchart showing processes by the 
input/output controller during special reproduction and 
15 after the special reproduction is stopped; 

Fig. 6 is a flowchart showing processes by the 
input/output information controller during reception of data 
broadcast ; 

Fig. 7 is a flowchart showing the processes by the 
20 input/output information controller during normal 
reproduction; 

Fig. 8 is a flowchart showing the processes by the 
input/output information controller during special 
reproduction and after the special reproduction is stopped; 
25 Fig. 9 is a flowchart showing processes by the 



input/output information controller during reception of data 
broadcast; and 

Fig. 10 is a flowchart showing processes by the 
input/output information controller during reception of data 
broadcast . 

Best Mode for Carrying Out the Invention 
(1) First Embodiment 

Fig. 1 is a block diagram showing the configuration of 
a digital broadcast receiver that includes a data broadcast 
reproduction controller according to a first embodiment of 
the present invention. 

The digital broadcast receiver of Fig. 1 comprises a 
data broadcast reproduction controller 100 and a monitor 30. 
The data broadcast reproduction controller 100 includes a 
tuner 10, a digital demodulator 11, an error correction 
circuit 12, a demultiplexer 13, an information decoder 14, 
a related information processor 15, an information 
synthesizer 16, an information output unit 17, an 
input/output information controller 18, a first storage 19, 
and a second storage 20. 

In digital broadcasting, the contents of television or 
audio broadcast and data broadcast are transmitted through 
a transmission path 1. The content of the data broadcast will 
be referred to as data content. 
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The tuner 10 receives television or audio broadcast and 
data broadcast, and tunes to a digital-demodulated broadcast 
signal corresponding to the channel selected by a user. The 
digital demodulator 12 demodulates the digital-demodulated 
5 broadcast signal to a multiplexed signal. The error 

correction circuit 12 corrects data errors which occur in the 
transmission path and digital demodulator 12. 

The demultiplexer 13 separates the multiplexed digital 
signal into encoded video, audio, and data signals and 

10 related information. Note that the related information 

includes such information as Electronic Program Guide (EPG) . 
The information decoder 14 decodes the encoded video, audio, 
and data signals. The related information processor 15 
analyzes the related information supplied from the 

15 demultiplexer 13. 

The information synthesizer 16 synthesizes the video 
signal, audio signal, and data signal supplied from the 
information decoder 14 as well as the related information 
supplied from the related information processor 15 for 

20 creation of an image. The information output unit 17 outputs 
the synthesized video, audio, and data signals, and related 
information to the monitor 30. The monitor 30 displays 
pictures of the television or audio broadcast and the data 
broadcast while outputting sounds, based on the synthesized 

25 video, audio, and data signals, and related information. 
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Note also that the information synthesizer 16 supplies 
the data content of the data broadcast that includes a video 
signal, an audio signal, and a data signal to the input/output 
information controller 18, and creates program information, 
5 supplying the program information to the input/output 
information controller 18. 

The input/output information controller 18 creates 
control information related to data broadcast based on the 
data content, program information, and information included 

10 in time information described below which were supplied from 
the information synthesizer 16. The control information will 
later be detailed. This input/output information controller 
18 supplies the first storage 19 with the created control 
information along with the data content including the video 

15 signal, audio signal, and data signal, while supplying the 
second storage 20 with the control information and data 
content . 

The first storage 19, which is composed of a hard disc, 
for example, stores the data content of the data broadcast 

20 to be recorded, the control information related to the data 
broadcast, and the like. The second storage 20, which is 
composed of a RAM (Random Access Memory) , for example, 
temporarily stores the data content of the data broadcast 
being reproduced, the control information related to the data 

25 broadcast, and the like. The access speed of the second 



30 



I 



storage 20 is higher than that of the first storage 19. 

Following description in this embodiment will be given 
of the recording and reproduction of data broadcast, although 
the content of television or audio broadcast may instead be 
5 recorded into the first storage 19 for reproduction. 

Fig. 2 is a block diagram showing the configuration of 
the input/output information controller 18 in the data 
broadcast reproduction controller 100 of Fig. 1. 

In Fig. 2, the input/output information controller 18 

10 includes a CPU (Central Processing Unit) 18a, a program ROM 
(Read Only Memory) 18b, a work RAM (Random Access Memory ) 18c, 
an information input/output circuit 18d, a control 
information creator 18e, a storage controller 18f, a 
comparison determiner 18g, and a clock unit 18h. The CPU 18a, 

15 program ROM 18b, work RAM 18c, information input/output 
circuit 18d, control information creator 18e, storage 
controller 18f , comparison determiner 18g, and clock unit 18h 
are connected to a system bus 18i for data transmission. 

The program ROM 18b stores a data broadcast reproduction 

20 control program. The CPU 18a writes, reads, retrieves, and 
computes a variety of data in accordance with the data 
broadcast reproduction control program stored in the program 
ROM 18b, while controlling each component inside the 
input/output information controller 18. The work RAM 18c 

25 temporarily stores a variety of data when the CPU 18a performs 
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computations and control. 

The information input/output circuit 18d receives and 
transfers the data content, control information, and the like 
between the information synthesizer 17 and the system bus 
5 18i. The data content include a data script for data 
transmission . 

The control information creator 18e creates control 
information based on information included in the data content 
input via the information input/output circuit 18d and the 

10 program information as well as the time information. More 
specifically, the control information creator 18e creates 
control information based on any combination of 
content-reference information described in the data script 
of the data broadcast and the time information created by the 

15 clock unit 18h described below. The method of creating the 
control information will later be detailed. 

The storage controller 18f writes the data content of 
the data broadcast input via the information input/output 
circuit 18d, the control information related to the data 

20 broadcast created by the control information creator 18e, and 
the like to the first storage 19 or second storage 20 or reads 
out the data content, the control information, and the like 
stored in the first storage 19 or second storage 20. In 
addition, the storage controller 18f writes the data content 

25 of the data broadcast currently being reproduced and the 
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control information related to the data broadcast to the 
second storage 20 or reads out the data content of the data 
broadcast and the control information stored in the second 
storage 20. 

5 The comparison determiner 18g acquires the control 

information created by the control information creator 18e, 
while detecting a change in given information included in the 
data content of the data broadcast currently receiving and/or 
the related information, thereby controlling the control 

10 information creator 18e based on the detection result. In 
addition, the comparison determiner compares the control 
information related to the data broadcast currently being 
reproduced with the control information stored in the second 
storage 20. When these informations coincide with each other, 

15 it continues the reproduction of the data broadcast using the 
data content stored in the second storage 20, whereas, when 
these do not coincide with each other, rebooting the data 
broadcast. Note that the rebooting of data broadcast means 
to reproduce data broadcast from its beginning through the 

20 acquisition of the data content stored in the first storage 
19. 

The clock unit IBh calculates the current time based 
on the electronic program guide and the like included in the 
related information to create time information. 
25 In this embodiment, during reception of data broadcast, 
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the control information related to the data broadcast thus 
created is stored, along with the data content, in the first 
storage 19. 

The control information related to the data broadcast 
5 will now be described. The control information uniquely 
identifies each of one or more data contents included in the 
data broadcast that is being received by the data broadcast 
reproduction controller 100. 

This control information is created using SI (Service 

10 Information) or PSI (Program Specific Information), i.e., 
the program information created by the information 
synthesizer 16. More specifically, it is created using in 
part or all of a value of Module ID (module identifier) or 
Module Version of DII (Download Info Indication Message) ; 

15 time information of TOT (Time Offset Table) ; time information 
created by the clock unit 18h; version information of PMT 
(Program Map Table) ; Service ID (service identifier) ; 
Network ID (network identifier) ; Transport stream ID, and the 
like . 

20 Note that DII is transmission control information 

indicating a module structure, including Module ID, Module 
Version, and the like. TOT is a type of SI, indicating 
information on the current time and time difference when 
summer time is in effect. PMT is a type of PSI, indicating 

25 PID (Packet Identifier), stream type identifier and the like 



34 



# » 



of components (pictures, sounds, and data) constituting a 
production channel. The service ID is a unique number to 
distinguish a production channel. The Network ID is a unique 
number to distinguish a network. The Transport stream ID is 
5 a unique number to distinguish a transport stream. 

Alternatively, the control information may be created 
using in part or all of the date/time described in the data 
script and timer information indicating the current time; URI 
(Uniform Resource Indicator) ; content information to which 

10 reference is made by the data broadcast, such as still 

pictures, motion pictures, sounds, PNG (Portable Network 
Graphics), MNG (Mult iple-image Network Graphics ) , and 8-unit 
code, constituting the screen; event information from a 
broadcast station notifying updates of the data broadcast 

15 being reproduced, and the like. 

Note that URI indicates addressing to an object on the 
Internet. PNG and MNG are graphic symbols. 

The control information thus created is stored, along 
with the time information created by the clock unit 18h, into 

20 the first storage 19. 

As will be mentioned below, during reception of data 
broadcast, a change in given information included in the data 
content of the data broadcast and in the related information 
is detected. The given information here is any one or more 

25 of the above information used for the creation of the control 
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information . 

When a change in the given information is detected, and 
it is the update timing at each certain interval, the control 
information creator 18e creates control information for 
5 storage to the first storage 19. In normal reproduction of 
the data content stored in the first storage 19, the data 
content and the control information of the data broadcast 
being reproduced are stored into the second storage 20. In 
other words, the data content and the control information 

10 stored in the second storage 20 vary depending on the data 
broadcast being reproduced. 

During special reproduction of the data content stored 
in the first storage 19 or after the special reproduction, 
the control information stored in the second storage 20 is 

15 compared with the control information read out from the first 
storage 19 during the special reproduction or after the 
special reproduction is stopped. When the control 
information stored in the second storage 20 and the control 
information read out from the first storage 19 coincide with 

20 each other, the data broadcast continues to be reproduced, 
using the data content stored in the second storage 20. When 
the control information stored in the second storage 20 and 
the control information read out from the first storage 19 
do not coincide with each other, the data content and control 

25 information stored in the second storage 20 are discarded. 
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with the result that the data broadcast is rebooted based on 
the data content stored in the first storage 19. 

The control information is separated from a stream for 
storage into the first storage 19. In this case, it is not 
5 necessary to perform seek process for the control information 
during special reproduction, which allows the data broadcast 
to be continuously reproduced even during the special 
reproduction. When the control information is separated from 
the stream to be stored in the first storage, synchronization 

10 with respect to the reproduction of the data content involves 
the use of the control information along with the time 
information stored in the first storage 19. The stored 
locations (recorded locations) of the control information 
and the timing information in the first storage 19 are stored 

15 as recording information in the first storage 19. 

Description will hereinafter be given of processes by 
the input/output information controller with reference to 
Figs. 3 to 5. The processes of Figs. 3 to 5 are performed 
under the control of the CPU 18a in accordance with the data 

20 broadcast reproduction control program stored in the program 
ROM 18b. 

Fig. 3 is a flowchart showing the processes by the 
input/output information controller 18 during reception of 
data broadcast. 

25 When reception of data broadcast is started, the data 
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content are supplied from the information input/output 
circuit 18d to the storage controller 18f via the system bus 
18i. The storage controller 18f starts storage of the data 
content into the first storage 19 (Step SI) to store the data 
content in the first storage 19 (Step S2) . 

The comparison determiner 18g determines whether or not 
a change is detected in given information of the data 
broadcast being received, while determining, based on the 
time information created by the clock unit 18h, whether or 
not the current time is the update timing at each certain 
interval (Step S3) . 

When a change is detected in given information of the 
data broadcast being received or when the current time is the 
update timing, the control information creator 18e creates 
control information related to the data broadcast being 
received (Step S4) . 

Further, the storage controller 18f stores the control 
information created by the control information creator 18e 
in the first storage 19 (Step S5) . 

After this, the CPU 18a determines whether or not 
reception of the data broadcast will be continued (Step S6) . 
When reception of the data broadcast will be continued, the 
CPU 18a returns to Step S2 to repeat the processes at Steps 
32 to S6. When reception of the data broadcast will not be 
continued, the CPU 18a ends the processes. 
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In this manner, during reception of the data broadcast, 
the control information related to the data broadcast, along 
with the data content, are stored in the first storage 19 at 
each certain interval and with each change in given 
5 information of the data broadcast. 

Fig. 4 is a flowchart showing the processes by the 
input/output information controller 18 in normal 
reproduction of data broadcast. 

When normal reproduction of data broadcast is started, 
10 the storage controller 18f reads out the data content stored 
in the first storage along with the control information. In 
this case, the comparison determiner 18g determines whether 
or not a change is detected in given information of the data 
broadcast being reproduced (Step Sll) . 
15 When a change is detected in given information of the 

data broadcast being reproduced, the storage controller 18f 
stores the data content of the data broadcast being 
reproduced into the second storage 20 (Step S12) . 

In addition, the storage controller 18f stores the 
20 control information related to the data broadcast being 
reproduced into the second storage 20 (Step S13) . 

After this, the CPU 18a determines whether or not the 
reproduction of the data broadcast will be continued (Step 
S14). When the reproduction of the data broadcast will be 
25 continued, the CPU 18a returns to Step 11 to repeat the 
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processes at Steps Sll to S14. When the reproduction of the 
data broadcast will not be continued, the CPU 18a ends the 
processes . 

In this manner, during the reproduction of the data 
5 broadcast, at the time of a change detected in given 

information of the data broadcast, the data content and the 
control information of the data broadcast being reproduced 
are temporarily stored in the second storage 20. 

Fig. 5 is a flowchart showing the processes by the 
10 input/output information controller 18 during and after 
special reproduction of data broadcast. 

Note that the special reproduction here means 
reproduction at a different speed from that of the normal 
reproduction, including fast-forwarding/rewinding of the 
15 data content. 

During or after the reproduction of data broadcast, the 
storage controller 18f determines whether or not the control 
information related to the data broadcast to be reproduced 
is stored in the first storage 19 (Step S21) . When the control 
20 information is stored in the first storage 19, the storage 
controller 18f acquires the control information from the 
first storage 19 for storage at a first location in the work 
RAMlSc (Step S22) . 

In addition, the storage controller 18f determines 
25 whether or not the data content and the control information 



f * 



are stored in the second storage 20 (Step S23) - When the data 
content and the control information are stored in the second 
storage 19, the storage controller 18f acquires the data 
content and the control information from the second storage 
5 20 for storage at a second storage location in the work RAMlSc 
(Step S24) . 

Further, the comparison determiner 18g determines 
whether or not the control information stored at the first 
storage location in the work RAMlSc coincides with the 
10 control information stored at the second storage location 
(Step S25) . 

When these pieces of control information coincide with 
each other, the CPU 18a continues with the reproduction of 
the data broadcast, using the data content acquired from the 
15 second storage 20, to display a continuation of the data 
broadcast on the monitor 30 (Step S26) . 

When these pieces of control information do not coincide 
with each other, the CPU 18a reboots the data broadcast (Step 
S27) . 

20 The data broadcast is rebooted also when, at Step S21, 

the control information to be reproduced related to the data 
broadcast is not stored in the first storage 19, and when, 
at Step S23, the data content and the control information are 
not stored in the second storage 19. 

25 In this manner, during reception of data broadcast, the 
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data content and the control information are stored in the 
first storage 19, and the data content and the control 
information are stored in the second storage 20 during normal 
reproduction of the data broadcast, so that the data 
5 broadcast can be quickly reproduced using the data content 
stored in the second storage 20 without rebooting the data 
broadcast during and after special reproduction. This allows 
a user to continuously view, during and after special 
reproduction, the data broadcast he or she has been viewing 
10 before the special reproduction. Hence, a data broadcast 
service of a higher degree of usability is provided. 
(2) Second Embodiment 

The structures of a data broadcast reproduction 
controller according to a second embodiment and a digital 

15 broadcast receiver that includes the same, and the structure 
of the input/output information controller are similar to the 
structures shown in Figs. 1 and 2. 

In this embodiment, during reception of data broadcast, 
the data content is stored in the first storage 19. In normal 

20 reproduction of the data content stored in the first storage 
19, a change in given information of the data broadcast is 
detected. When a change in given information is detected, 
control information is created by the control information 
creator 18e, and the data content and control information of 

25 the data broadcast being reproduced are stored in the second 
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storage 20. The control information is similar to that in 
the first embodiment. 

During or after special reproduction of the data content 
stored in the first storage 19, the control information 
5 stored in the second storage 20 is compared with the control 
information read out from the first storage 19 during or after 
the special reproduction. When the control information 
stored in the second storage 20 and the control information 
read out from the first storage 19 coincide with each other, 

10 the data broadcast continues to be reproduced using the data 
content stored in the second storage 20. When the control 
information stored in the second storage 20 and the control 
information read out from the first storage 19 do not coincide 
with each other, the data content and the control information 

15 stored in the second storage 20 are discarded, with the result 
that the data broadcast is rebooted based on the data content 
stored in the first storage 19. 

Referring now to Figs. 6 to 8, processes by the 
input/output information controller 18 will be described. 

20 The processes of Figs. 6 to 8 are performed under the control 
of the CPU18a in accordance with the data broadcast 
reproduction program stored in the work RAM 18c. 

Fig. 6 is a flowchart showing the processes by the 
input/output information controller 18 during reception of 

25 data broadcast. 



When reception of data broadcast is started, the data 
content is supplied via the information input/output circuit 
18d to the storage controller 18f. The storage controller 
18f starts storage of the data content into the first storage 
5 19 (Step S31) to store the data content in the first storage 
19 (Step S32) . 

After this, the CPU 18a determines whether or not 
reception of the data broadcast will be continued (Step S33) . 
When reception of the data broadcast will be continued, the 
10 CPU 18a returns to Step S32 to repeat the processes at Steps 
S32 to S33. When reception of the data broadcast will not 
be continued, the CPU 18a ends the processes. 

In this manner, during reception of the data broadcast, 
the data content is stored in the first storage 19. 
15 Fig. 7 is a flowchart showing the processes by the 

input/output information controller 18 in normal 
reproduction of data broadcast. 

When normal reproduction of data broadcast is started, 
the storage controller 18f reads out the data content stored 
20 in the first storage 19. The comparison determiner 18g 

determines whether or not a change in given information of 
the data broadcast being reproduced is detected (Step S41) . 

When a change in given information of the data broadcast 
being reproduced is detected, the data content of the data 
25 broadcast being reproduced is stored in the second storage 
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20 (Step S42) . 

Also, the control information creator 18e creates 
control information related to the data broadcast being 
reproduced (Step S43). 
5 In addition, the storage controller 18f stores the 

control information created by the control information 
creator 18e in the second storage 20 (Step S44). 

After this, the CPU 18a determines whether or not the 
reproduction of the data broadcast will be continued (Step 
10 S45). When the reproduction of the data broadcast will be 
continued, the CPU 18a returns to Step S42 to repeat the 
processes at Steps S41 to S45. When the reproduction of the 
data broadcast will not be continued, the CPU 18a ends the 
processes • 

15 In this manner, during the reproduction of the data 

broadcast, the data content and control information of the 
data broadcast being reproduced are, when a change is 
detected in given information, temporarily stored in the 
second storage 20. 

20 Fig. 8 is a flowchart showing the processes by the 

input/output information controller 18 during and after 
special reproduction of data broadcast. 

During or after special reproduction of data broadcast, 
the storage controller 18f acquires the data content of the 

25 data broadcast to be reproduced from the first storage 19 
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(Step S51) . Also^ the control information creator 18e 

creates control information related to the data broadcast 

based on the data content acquired from the first storage 19, 

for storage at a first storage location in the work RAM 18c 
5 (Step S52) . 

In addition, the storage controller 18f determines 

whether or not the data content and the control information 

are stored in the second storage 20 (Step S53) . When the data 

content and the control information are stored in the second 
10 storage 20, the storage controller 18f acquires the control 

information from the second storage 20 for storage at a second 

location in the work RAM 18c (Step S54). 

Moreover, the comparison determiner 18g determines 

whether or not the control information stored at the first 
15 storage location in the work RAM 18c and the control 

information stored at the second storage location coincide 

with each other (Step S55) . 

When these pieces of control information coincide with 

each other, the CPU 18a continues the reproduction of the data 
20 broadcast using the data content acquired from the second 

storage 20 to display a continuation of the data broadcast 

on the monitor 30 (Step S56) . 

When these pieces of control information do not coincide 

with each other, the CPU 18a reboots the data broadcast (Step 
25 S57) . 
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The data broadcast is rebooted also when, at Step S53, 
the data content and the control information of the data 
broadcast are not stored in the second storage 20. 

In this manner, in normal operation of the data 
5 broadcast, the data content and the control information are 
stored in the second storage 20, so that the data broadcast 
can be quickly reproduced using the data content stored in 
the second storage 20 without rebooting the data broadcast 
during special reproduction and after the special 

10 reproduction is stopped. This allows a user to continuously 
view, during and after special reproduction, the data 
broadcast he or she has been viewing before the special 
reproduction. Hence, a data broadcast service of a higher 
degree of usability is provided. 

15 (3) Third Embodiment 

The structures of a data broadcast reproduction 
controller according to a third embodiment and a digital 
broadcast receiver that includes the same, and the structure 
of the input/output information controller are similar to the 

20 structures shown in Figs. 1 and 2. The control information 
is similar to that in the first embodiment. 

In this embodiment, during reception of the data content 
of data broadcast, a change in given information of the data 
broadcast is detected. When a change is detected in given 

25 information, control information is created by the control 
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information creator 18e, so that the data content and the 
control information are stored in the second storage 20. 

When the receiving channel of the data broadcast is 
changed, control information is created based on the data 
5 content being received and related information. The control 
information stored in the second storage 20 is compared with 
the created control information. When the control 
information stored in the second storage 20 and the created 
control information coincide with each other, the data 

10 broadcast continues to be reproduced using the data content 
stored in the second storage 20. When the control information 
stored in the second storage 20 and the created control 
information do not coincide with each other, the data content 
and the control information stored in the second storage are 

15 discarded, and the data content of the data broadcast is 
reacquired . 

Referring now to Figs. 9 and 10, the processes by the 
input/output information controller 18 will be described. 
The processes of Figs. 9 and 10 are performed under the 
20 control of the CPU 18a in accordance with the reproduction 
control program stored in the program ROM 18b. 

Figs. 9 and 10 are flowcharts showing the processes by 
the input/output information controller 18 during reception 
of data broadcast. 
25 When reception of data broadcast is started, the data 



content is supplied from the information input/output 
circuit 18d via the system bus 18i to the storage controller 
18f . The control information creator 18e starts storage of 
the data content into the first storage 19 (Step S61) to store 
5 the data content in the first storage 19 (Step S62) . 

The comparison determiner 18g determines whether or not 
a change in given information of the data broadcast being 
received is detected (Step S63) . 

When a change in given information of the data broadcast 
10 being received is detected, the storage controller IBf stores 
the data content of the data broadcast being received into 
the second storage 20 (Step S64). 

Also, the control information creator 18e creates 
control information related to the data broadcast being 
15 received (Step S65). 

In addition, the storage controller 18f stores the 
control information created by the control information 
creator 18e into the second storage 20 (Step S66) . 

After this, the CPU 18a determines whether or not 
20 reception of the data broadcast will be continued (Step S67) . 
When reception of the data broadcast will be continued, the 
CPU 18a determines whether or not the channel of the data 
broadcast being received is changed (Step S68) . 

When the channel of the data broadcast being received 
25 is changed, the CPU 18a acquires the data content of the data 
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broadcast being received for storage at a first storage 
location in the work RAM 18c (Step S69) . The control 
information creator 18e creates control information based on 
the acquired data content and the related information (Step 
5 S70) . 

The storage controller IBf determines whether or not 
the data content and the control information are stored in 
the second storage 20 (Step S71) . 

When the data content and the control information are 
10 stored in the second storage 20, the storage controller IBf 
acquires the control information from the second storage 20 
for storage at a second location in the work RAM 18c (Step 
S72) . 

In addition, the comparison determiner 18g determines 
15 whether or not the control information stored at the first 
storage location in the work RAM 18c and the control 
information stored at the second storage location coincide 
with each other (Step S73) . 

When these pieces of control information coincide with 
20 each other, the CPU 18a continues the reproduction of the data 
broadcast using the data content stored in the second storage 
20 (Step S74), and returns to Step S62. 

When these pieces of control information do not coincide 
with each other, the CPU 18a performs reacquisition of the 
25 data content of the data broadcast (Step S75) , and returns 
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to step S62. 

In this manner, during reception of the data broadcast, 
the data content and the control information are stored in 
the second storage 20, so that when the channel of the data 
5 broadcast is changed, it is possible to quickly reproduce the 
data broadcast that has been previously received, using the 
data content stored in the second storage 20 without 
reacquisition of the data content of the data broadcast. This 
allows a user, when he or she has switched a channel, to 
10 continuously view the data broadcast that he or she has been 
previously viewing. Hence, a data broadcast service of a 
higher degree of usability is provided. 
(4) Other Modifications 

The method of forming the control information is not 
15 limited to those described above: the formation of the 

control information may also be accomplished using other 
information of the program information and other data values 
described in the data script, with the result of a similar 
effect . 

20 Alternatively, single or a plurality of control 

information may be created for the data broadcast being 
reproduced. For example, by creating control information for 
each data ES (Elementary Stream) and comparing control 
information for each data ES, the reproduction control for 

25 each data ES can be accomplished. 
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In the above-described first embodiment, when a change 
in given information is detected during the reproduction of 
the data broadcast, the data content and the control 
information of the data broadcast are stored in the second 
5 storage 20; however, the data content and the control 

information of the data broadcast may be stored in advance 
during the reproduction of the data broadcast. 

In addition, in each of the above first embodiment to 
third embodiment, the first storage 19 is composed of a hard 

10 disc, and the second storage 20 is composed of a RAM; however, 
the first storage 19 and the second storage 20 may each be 
composed of any of various kinds of recording mediums 
including a non-volatile memory such as a flash ROM or EEPROM 
(Electrically Erasable and Programmable Read Only Memory) or 

15 an optical recording medium such as a DVD (Digital Video 
Disc) , with the result of a similar effect to that obtained 
in each of the above embodiments. 

Moreover, in each of the above first embodiment to third 
embodiment, the data broadcast reproduction control program 

20 for controlling the input/output information controller 18 
is stored in the program ROM 18b as a recording medium; 
however, the data broadcast reproduction control program may 
be recorded in other kind of recording medium, such as a 
floppy disc, a CD (Compact Disc) -ROM, DVD, or a memory card. 

25 In this case, the CPU 18a reads the data broadcast 
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reproduction control program from the recording medium for 
execution . 

With the data broadcast reproduction control program 
being recorded in such a recording medium, transfer of the 
5 data broadcast reproduction control program is enabled, so 
that the reproduction control as in the above embodiments may 
be performed even on other independent apparatus such as a 
personal computer . 

Furthermore, each of the components in the data 

10 broadcast reproduction controller 100 may be composed of 
hardware such as an electronic circuit, or an information 
processor such as a CPU with software. 

In each of the above embodiments, the tuner 10, digital 
demodulator 11, demultiplexer 13, information decoder 14, 

15 related information processor 15, and information 

synthesizer 16 correspond to a receiver. The information 
output unit 17 corresponds to a reproducer; the first storage 
19 corresponds to a first storage; the second storage 20 
corresponds to a second storage; the control information 

20 creator 18e corresponds to a control information creator; the 
comparison determiner 18g corresponds to a determiner; and 
the CPU and the storage controller 18f correspond to a 
controller . 

25 
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